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Abstract 
This paper reveals about the Software Quality. Software quality is the degree to which the software possesses the desired 
attributes. The quality attributes of any software is of two categories namely development and operational qualities. The 
development quality is an important aspect from the view of developers, e.g. reusability, maintainability, flexibility and 
modifiability. Operational quality is a quality which is achieved from the user’s perspective, e.g., availability and 
performance. In this paper the type of evaluations and various evaluation methods have been described in a detailed 
manner. The SAAM has been proposed to evaluate, has this is the method targets for evaluating a single architecture or 
making several architecture comparable using metrics. 
Keywords: Architecture Evaluation; SAAM; Software Quality; Pattern Based Architecture. 
1.1 Introduction 
Quality should be of high standard and that it should satisfy the needs of customer. The quality attributes of the software 
system goes on deteriorates when it is on use (Rikard Land, 2002). These quality attributes are enhanced by using the 
design patterns. The software pattern based architecture which contains the mined pattern library has to be evaluated to 
identify the enhancement of non-functional quality attributes, such as reusability, performance, maintainability and 
modifiability (Xu Zhang et al, 2010). The evaluation methods has to be selected from the available various methods to 
evaluate the quality attributes of architecture. This chapter brings out the amount of enhancement of quality attributes in 
comparing the evaluation results of Traditional architecture (existing architecture) and Pattern based architecture 
(Proposed architecture).  
1.2 Evaluation  
The researchers came out with various evaluation methods like SAAM, ATAM, CBAM, ALMA, FAAM for supporting 
the evaluation of software architecture quality attributes. The traditional architecture, ie., existing architecture and the 
proposed architecture that is the pattern based architecture of internet banking has to be evaluated, to measure the amount 
of enhancement in the quality attribute on the use of design pattern.  
The software architecture evaluation methods can be divided into four main categories, i.e., experience-based, 
simulation-based, mathematical modeling and scenario based. Methods in the categories can be used independently but 
also be combined to evaluate different aspects of software architecture, if needed (Bosch, 2000). 
Experience-based evaluations are based on the previous experience and domain knowledge of developers or consultants 
(Avritzer et al, 1999). People who have encountered the requirements and domain of the software system before can be 
based on the previous experience say if a software architecture will be good enough (Bosch, 2000). 
Simulation-based evaluations rely on a high level implementation of some or all of the components in the software 
architecture. The simulation can then be used to evaluate quality requirements such as performance and correctness of the 
architecture. Simulation can also be combined with prototyping, thus prototypes of an architecture can be executed in the 
intended context of the completed system. Examples of methods in this group are Layered Queuing Network (LQN) 
(Aquilani et al, 2001) approaches and event-based methods such as RAPIDE (Luckham et al, 1995, 1996). 
                                                                                                                                                                    ISSN: 2581-3064                                                                                                                                                      
                           sjrmcseditor@scischolars.com                Online Publication Date: December 15, 2016                Volume 1, No. 1 
Volume 1, No. 1 available at www.scischolars.com/journals/index.php/sjrmcs/issue/archive                                   38                                                                                           
Mathematical modelling uses mathematical proofs and methods for evaluating mainly operational quality requirements 
such as performance and reliability (Reusner et al, 2003) of the components in the architecture. Mathematical modeling 
can be combined with simulation to more accurately estimate performance of components in a system. 
Scenario-based architecture evaluation tries to evaluate a particular quality attribute by creating a scenario profile that 
forces a very concrete description of the quality requirement. The scenarios from the profile are then used to step through 
the software architecture and the consequences of the scenario are documented. Several scenario based evaluation 
methods have been developed, e.g., Software Architecture Analysis Method (SAAM) (Kazman et al, 1994), Architecture 
Trade-off Analysis Method (ATAM) (Kazman et al, 1998), and Architecture Level Modifiability Analysis (ALMA) 
(Bengtsson, 2002). 
The evaluation method has been elaborated, by considering the work of various researchers.  From these evaluation 
methods, the SAAM method is best suited. By using the SAAM method early decisions can be achieved (Ali-Babar. M et 
al, 2004). This is the method where the several quality attributes can be addressed, depending on the type of scenarios 
that are created during evaluation process. The evaluation is performed on using weight metric, by identifying the 
scenarios. The scenarios are identified to represent context, to recognise the role played by specifying a particular 
operations. SAAM method best suits for the evaluation of a single architecture or to compare several architectures to 
identify the enhancement of the quality attribute by using the design patterns. 
SAAM has been proposed to evaluate, has this is the method targets for evaluating a single architecture or making 
several architecture comparable using metrics. The different software architectures can be compared and evaluated on 
their ability to satisfy the requirements of the software system by using SAAM. The following are the various steps 
involved in SAAM. 
Describe candidate architecture: The candidate architecture is described as that which includes the system’s 
computation and data components, as well as all component relationships, sometimes called connectors. 
Develop scenarios: Development of scenarios for various stakeholders; the scenarios illustrate the kinds of activities the 
system must support and the anticipated changes that will be made to the system over time. 
Perform scenario evaluations: Scenarios are categorized into direct and indirect scenarios. For each indirect task 
scenario the required changes to the architecture are listed and the cost of performing these changes is estimated. A 
modification to the architecture means that either a new component or connection is introduced or an existing component 
or connection requires a change in its specification. 
Reveal scenario interaction: Different indirect scenarios that require changes to the same components or connections are 
said to interact at the corresponding component. Determining scenario interaction is a process of identifying scenarios 
that affect a common set of components. Scenario interaction measures the extent to which the architecture supports an 
appropriate separation of concerns. Semantically close scenarios should interact at the same component. Semantically 
distinct scenarios that interact indicate an improper decomposition. 
Overall evaluation: Finally, each scenario and the scenario interactions are weighted in terms of their relative importance 
and this weighting used to determine an overall ranking. The weighting chosen will reflect the relative importance of the 
quality factors of that scenario. Alternatives for the most suitable architecture can be proposed, by the overall ranking if 
multiple architectures are compared. 
This is the method where the several quality attributes can be addressed, depending on the type of scenarios that are 
created during evaluation process. The case studies for evaluating the several quality attributes have been proposed 
(Kazman et al, 1996, 1998).  
1.3 Evaluation Methodology 
The evaluation has been performed with sequence of steps in order to apply the SAAM method. The scenarios have to be 
identified based on the various research works (Gough, P et al, 1995) (Guy, 2005) (Gallardo, 2012) .  
The next step is to identify the direct and indirect scenarios. The weight has to be allocated to each scenario, with 
scenario interaction between the modules. The overall weight of the module is calculated. The final step is to normalize 
the scenario weights NW(Sn), by dividing the estimated weight of scenario W(Sn), by the sum of weights of all scenarios 
∑ W(Sn).  
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Scenario Building 
 
 
Analyzing the Direct or Indirect scenarios 
 
 
Allocation of Weight to scenarios 
 
 
Calculating the overall weight 
 
 
Normalizing the scenario weight 
 
Figure 7.1 Schematic Diagram of Various Steps in Evaluation 
1.3.1 Evaluation of Traditional Architecture 
On comparison, the scenario based evaluation method has chosen to evaluate. In scenario based evaluation method, 
SAAM is found to suit the best to evaluate. The traditional architecture is an existing architecture of internet banking, 
which has to be evaluated by using Scenario Based Software Architecture Analysis Method (SAAM). This is the method 
which evaluates the non-functional quality attributes like Availability, Performance, Maintainability, Modifiability, 
Adaptability, Reliability, Testability and Portability.  
In SAAM, the various scenarios have to be identified and weight has to be allocated. The direct and indirect scenario has 
been identified. The overall weight of the module is calculated, with scenario interaction between the modules. We 
normalize the scenario weights NW(Sn), by dividing the estimated weight of scenario W(Sn), by the sum of weights of all 
scenarios ∑ W(Sn) 
1.3.2 Evaluation of Pattern Based Architecture 
The pattern based architecture has to be evaluated with the SAAM. As these architectures are evaluated with 
the same method, then the quantification of quality attributes, to find the increase in the quality can be 
achieved. The quality attribute which is evaluated in the traditional architecture, is also evaluated in the 
pattern based architecture. 
The enhancement in the quality attribute can be found by comparing these two architectures. The result will 
reveal which are all the quality attributes have been improved. 
1.4 Developing Scenarios 
To evaluate the existing software architecture and the proposed pattern based software architecture, the SAAM method 
has been chosen. It is a method which evaluates and provides result on the comparison of existing and proposed 
architectures. As the name Scenario Based Software Architecture Analysis Method (SAAM) indicates, the scenarios have 
been documented as a technique during requirements elicitation, especially with respect to stakeholders (Gough. P et al, 
1995).  
The scenarios are used during the design method for comparing the design alternatives. It is a powerful way to 
characterize quality attributes and represent stakeholders view.  The researchers also confirm that scenarios are used to 
understand the system in breadth which is already built, by analysing how the system responds to a particular input or 
situation. The scenario is not a tool for analysing the quality attributes, instead it is used to express the particular 
instances of each quality attribute important to the user of a traditional system. Then the pattern based architecture under 
Step 1 
Step 2 
Step 3 
Step 4 
Step 5 
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construction is analysed with respect to how well or how easily it satisfies the constraints imposed by each scenario. The 
scenarios are called vignettes, as it is a one sentence long.  
The scenarios should be appropriately used and should involve all stakeholders of the system. The stakeholders are the 
person who involves with the system namely the user, designer, administrator and so on. The design decisions have to be 
made to accommodate any of the stakeholders. The various scenarios have to be identified for both the traditional 
architecture and the pattern based architecture.  
1.4.1 Traditional Architecture 
The traditional architecture of the internet banking system is taken for identifying the scenarios. The following are the 
various task scenarios which have been developed after capturing all the important uses of a system. Thus the various 
scenarios have been developed with respect to all stakeholders.  
Table 1.1 Scenarios for Internet Banking Traditional Architecture 
SCENARIO DESCRIPTION 
A ACCOUNT MANAGEMENT 
1 To maintain the details of customers who visit the bank 
2 opening of the account  
3 Depositing the money 
4 Withdrawing the money 
5 Transfer of funds from one account to another 
B BILLS AND PAYMENTS 
1 
To maintain the details of customers who visit the bank 
site  
2 Select the type of the product 
3 Enter the amount to be paid  
4 Validate the amount and initiate payment 
5 Complete the transactions and generate transaction id 
C LOANS 
1 Enter the account details  
2 Select the loan type 
3 Enter the security question 
4 Enter the amount needed 
5 Apply for the loan 
D FUND TRANSFER 
1 Enter the beneficiary details in respective fields 
2 Verify the details of beneficiary 
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3 Update the details of beneficiary 
4 Enter the amount to transfer 
5 Confirmation and Verification on the amount transferred. 
 
1.4.2 Pattern based Architecture 
The proposed architecture is known as pattern based architecture. The following are the various scenarios 
which have been developed for the pattern based architecture. 
Table 1.2 Scenarios for Internet Banking Pattern based Architecture 
SCENARIO DESCRIPTION 
A CREATING THE ACCOUNT 
1 
To increase the count of the customer on visiting the web 
site 
2 Enter the details of the customer in the respective fields 
3 Update the customer details 
4 Verify and validate the customer details 
5 
The customer account to be created on verifying the 
details 
B DEPOSITING OF THE MONEY 
1 Entering the customer Number 
2 Validate the account number 
3 Enter the amount needed to deposit 
4 Depositing the money 
C APPLYING FOR LOAN 
1 Entering the loan details 
2 Select the type of loan 
3 Enter the amount needed 
4 Sanction of amount 
5 Confirm the sanction of the amount 
D DOWNLOADING THE E-STMTS 
1 Enter the account number 
2 Enter the type of statement needed to download 
3 Enter the Period of request 
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Conclusion and Future Enhancements: 
The SAAM method has been taken for evaluation of architectures of all existing methods, as that is the method which 
can evaluate and compare the architectures, to provide the best result and also the early decisions. 
The Internet Banking Architecture, ie., Pattern Based Architecture and Proposed Architecture has to be evaluated using 
SAAM method. The direct and Indirect scenarios are identified, which is related to internet banking and these scenarios 
have to be allocated weight. The allocation of weight and its variation in qualities on evaluating has been considered has 
the future enhancement. 
 
 
 
 
4 Processing of needed document 
5 Download the statement needed 
E ENQUIRY  ABOUT THE SERVICES 
1 Enter the account number 
2 Enter the type of service needed to enquire about 
3 Validate the customer 
4 Enquire about the services 
F NOTIFYING THE CUSTOMERS 
1 Verify the customer profile 
2 Select the customer to notify 
3 Click to add the customers 
4 Add the id of the customers 
5 Send the notification 
G CREDIT CARD SERVICE 
1 Enter the details of the customer in the respective fields 
2 Validate the credit card number 
3 Check the balance in the account 
4 Pay through Credit card 
H DEBIT CARD SERVICE 
1 Enter the details of the customer in the respective fields 
2 Validate the debit card number 
3 Check the balance in the account 
4 Pay through the debit card 
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